Abstract
emergence and rapid development of primitive farming, and therefore has the closest Early Holocene (10-5 ka BP) was followed by a 0.7°C cooling through the Mid to 64 Late Holocene (<5 ka BP), reaching a minimum ~200 years ago, during the 'Little Ice
65
Age'. The recent rapid warming of the climate is unprecedented, based on surface 66 temperature reconstructions for the past 1,500 years (Marcott et al., 2013) . However, 67 the increase in global surface temperatures has tended to cause changes in 68 precipitation and atmospheric moisture through changes in atmospheric circulation, a 69 more active hydrological cycle and an increasing water holding capacity throughout 70 the atmosphere (Dore, 2005) . The availability of water, one of the major challenges 71 for the future, cannot be ignored, due to its significant role in the hydrological cycle 
83
The Chinese Loess Plateau (CLP), located in a transition zone between a semi-84 arid and semi-humid climate, and being deeply impacted by the EASM, is, and has 85 been, highly sensitive to changes in precipitation and has thus long been a key area for The Guanzhong Basin (Figure 1 ), in the southern CLP, was the cradle of
122
Neolithic culture and China's ancient civilization, and fostered the Laoguantai (~7.8- Table 1 . All isotope ratios were expressed using the following δ notation:
Eq.
(1)
167
The isotopic standard used was Vienna Pee Dee Belemnite (VPDB); analytical 168 precision at the 1r level was reported as 0.2‰. 
Quantitative modeling method and data analysis 188
The results for δ 13 C values in the seeds of modern millet grown on the CLP (ref. (Table 3) . 
276
Under water stress, the φ of the common millet, belonging to the NADP-ME BP; even the lowest value of 313 mm ~6.5 ka BP was higher than today's mean value.
320
Summer precipitation during the Mid Holocene (7.7-3.4 ka BP) in the Guanzhong
321
Basin exhibited a systemic increase.
322
The reconstructed summer precipitation also fluctuates significantly. monsoon brought the wettest climate, with 36% higher precipitation than today's.
361
More evidence supporting our contention comes from the tree pollen records from 362 lake sediments around the CLP, which respond more directly to changes in the EASM higher than at present. Maximum mean summer precipitation peaked at 414 mm,
389
~109 mm (or 36%) higher than today; this occurred during the period 6.4-5.5 ka BP,
390
indicating that the EASM peaked at this time.
391
Although the δ 13 C-based precipitation record in this study has a low-resolution,
392
the work provides a convincing method and proxy for establishing the 
